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(57) Abstract 

A radio (100) attempts to transmit an emergency information signal in a first communication system (302) and then at- 
tempts to send the emergency information signal automatically in a second communication system (304) after determining that 
the emergency information signal was not successfully transmitted in the first system (302). Radio controller (126) can alter the 
configuration of radio (100) in order for the radio to transmit the emergency information signal to a number of different types of 
communication systems having different operating modes. 
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RADIO CAPABLE OF AUTOMATIC 
10 SYSTEM SELECTION IN EMERGENCY SITUATIONS 



Technical Fteltf 

This invention relates generally to communication systems, 
1 5 and more specifically to a method and apparatus for providing 
improved emergency communications. 

Background 

Radios which are capable of transmitting emergency 

20 information signals are well known in the radio communications 
art. Such radios normally transmit an emergency information 
signal whenever a certain condition, such as the activation of an 
emergency switch, occurs at the radio. Present day radios will 
normally transmit the emergency signal one or more times or until 

25 an acknowledgment signal, indicating the reception by the system 
of the emergency signal, has been received at the radio. 
Unfortunately, present day radios do not address or solve the 
problem of the radio not being able to successfully communicate 
with the system. In this particular situation, present day radios fail 

30 to achieve successful emergency communications. In emergency 
situations where the radio is being used by a policeman or 
fireman, the need for the emergency signal to be received is 
sometimes critical. A need exits for a radio which, upon 
determining that an emergency communications has been 

35 unsuccessful in one system, will automatically attempt to access 
other communication systems. 
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Summary o f the Invention 

A radio communication device, having emergency 
communications capabilities, includes a microprocessor for 
generating an emergency information signal in a first operating 
mode, and a transmitter for transmitting the emergency 
information signal The radio then determines if the emergency 
information signal was successfully transmitted by determining if 
an acknowledgement signal or other appropriate signal has been 
received by the radio's receiver. If no acknowledgement is 
received within a predetermined period of time, the radio's 
microprocessor switches the operating mode of the radio to a 
second operating mode and the radio attempts one more time to 
successfully transmit an emergency information signal. In one 
aspect of the invention, the radio transmits the emergency 
information signal a predetermined number of times in the first 
operating mode prior to switching to the second operating mode. 

Brief Description of the Drawings 

FIG.1 shows a block diagram of a radio communication 
device in accordance with the present invention. 

FIG. 2 is a flow diagram illustrating how a normal 
emergency transmission sequence occurs in accordance with the 
present invention is shown. 

FIG. 3 is a block diagram of a radio communication device 
operating in range of two systems in accordance with the present 
invention. 

Detailed Description of t he Preferred Embodiment 

Referring now by characters of reference to the drawings 
and first to FIG. 1 , a block diagram of a conventional radio 100 
such as a portable radio capable of operating in both trunked and 
conventional radio communication systems, is shown. Radio 100 
includes a receiver 114 which is used for receiving information 
signals from other radios and systems and a transmitter means 
comprising a transmitter 108 for transmitting information signals. 
Radio 100 also includes an antenna switch 110 which selectively 
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couples antenna 1 12 to either receiver 11 4 or transmitter 108. 
Antenna switch 1 10 is controlled by controller 126 via line 134, in 
order to effectuate the coupling of antenna 1 1 2 to either 
transmitter 1 08 or receiver 1 1 4. Both receiver 1 1 4 and transmitter 

5 108 are of conventional design as known in the art. When 
receiving a message, an incoming radio frequency signal is 
routed from antenna 1 12 to receiver 114 where the signal is 
decoded. If the signal is determined to be a voice message, the 
message is routed via line 118 to audio amplifier 120 which 

1 0 amplifies the voice message for presentation to speaker 1 24. The 
radio's controller means which is controller 126 can control the 
volume of the output audio signal by adjusting the gain of 
amplifier 120 via line 122. The gain of amplifier 120 is normally 
indirectly controlled by the turn of a volume control knob (not 

1 5 shown) found in radio 100, by the radio user. 

Controller 126 is in charge of coordinating all activities of 
radio 100 including control of both transmitter 108 and receiver 
114. Controller 126 preferably comprises a conventional 
microprocessor or microcontroller, having on-chip memory, I/O 

20 lines, and the capability for external memory device interfacing. 
In the present invention, radio 100 is preferably a dual mode 
radio which can operate in both a conventional and trunked radio 
communication system. When operating in a trunked system, 
controller 126 controls the automatic switching of frequencies for 

25 both the transmitter 108 and receiver 1 1 4 depending on 

instructions which are received from the trunked system central 
controller. Control information signals such as emergency 
acknowledgement messages which are received are routed from 
receiver 1 14 via bus 1 16 to controller 126 for further processing. 

30 When operating in a trunked system, controller 126 will generate 
all of the signalling packets required by radio 100, such as those 
required when an emergency communications is initiated by the 
radio user. Controller 126 will also be in charge of setting up ail 
of the operating parameters for radio 100 whenever the radio is 

35 switched to a new operating mode (i.e changing radio 100 from 
conventional to trunked system operation) including the 
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generation of emergency information signals which are 
appropriate to the radio's operating mode. 

In a conventional radio communication system, controller 
126 will be called on to decode digital signals which are received 

5 by receiver 114, such as MDC-1200 ™ signaling messages. 
MDC-1200™ is a 1200 baud digital signalling protocol developed 
by Motorola, Inc; primarily for radio communication data 
signalling. Controller 126 will encode these digital signals when 
radio 100 needs to transmit such things as an emergency 

10 communications transmission (emergency information signal) In a 
conventional system, and will also decode digital signals which 
are received in the form of acknowledgement messages from the 
system base stations. 

In order for radio 100 to transmit a voice message, the PTT 

1 5 switch 1 32 is activated by the radio user which in turn activates 
transmitter 108 via a signal generated by controller 126 via bus 
128. During a normal voice transmission, the radio user speaks 
into microphone 102 which converts the audio signal into 
electrical signals which are in turn amplified by amplifier 104. 

20 Amplifier 104 has gain adjustment capability via line 130 which is 
controlled by controller 126. The amplified signal is then feed to 
transmitter 108 via line 106 which converts the signal to a radio 
frequency signal and transmits the R.F. signal through antenna 
switch 1 1 0 for presentation to antenna 1 1 2. Any control 

25 messages, such as emergency information signals which are 
generated by the activation of emergency switch 136 ( which is 
sent via line 138 to controller 126) for example, are generated by 
controller 126 and sent via bus 128 to transmitter 108 for 
transmission. Controller 126 is also in charge of configuring radio 

30 100 as to what functions and features can be used, depending on 
the type of system (operating mode) the radio is presently on. For 
example, if the emergency switch 136 had been pressed by the 
radio user when the radio was in a trunked radio system, the 
emergency message generated would be different then the 

35 emergency message generated by controller 126 had the radio 
been operating in a conventional radio system. This is primarily 
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due to the fact that the signalling protocols are quite different 
between a trunked radio system and a conventional radio system. 
For example, radio 100 might use an MDC-1200™ signalling 
protocol in a conventional system operating mode, but use a 

5 different trunked system signalling protocol when operating in the 
trunked mode. 

In FIG. 2 a flow diagram illustrating how a normal 
emergency transmission sequence occurs, in accordance with 
the present invention is shown. After an emergency situation is 

1 0 initiated, normally by activating emergency switch 136, a signal 
to controller 126 is sent via line 138 in order for controller 126 to 
generate an emergency information signal. In step 200, the 
emergency transmission is sent by transmitter 108 after the 
emergency information signal is sent via bus 128 to transmitter 

15 108. Controller 126 keys up transmitter 108 via bus 128 in order 
for the emergency transmission to be sent. For purposes of the 
following discussion we will assume that the first mode of 
operation for radio 100 is a conventional radio system mode. In 
step 202, radio 100 waits for an acknowledgement back from the 

20 system base station informing radio 100 that the base station 
received the emergency transmission. In this specific case, an 
MDC-1200™ emergency acknowledgement message coming 
from the system base station is the acknowledgement that radio 
100 is waiting for. Radio 100 will have a detection means 

25 comprising of receiver 1 1 4 for receiving the acknowledgement 
signal and controller 126 for decoding the acknowledgement 
signal in order to determine if the emergency information signal 
has been successfully transmitted. In step 204, if the 
acknowledgment signal is received by radio 100, controller 126 in 

30 turn informs the radio user that the emergency signal was 
acknowledged. This can be done in a number of ways, for 
example, by generating tones which are outputted via speaker 
124 and/or displaying a message on display 140. 

After the radio user has been informed of the successful 

35 emergency transmission, the routine is exited in step 214. In step 
202, if the acknowledgment signal is not received within a 
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predetermined time frame which is stored in controller 126, the 
routine moves to step 206 where it is determined if the emergency 
retry sequence is exhausted. For example, a retry counter could 
be set for fifteen tries and stored in controller 126. In other words 
5 radio 100 will attempt transmission of the emergency information 
signal fifteen tries with appropriate waits for acknowledgments 
between each successive transmission attempt. If in step 206 it is 
determined that the retry counter has not reached zero, the 
counter is decrement and the routine goes back to step 200 which 

1 0 retransmits the emergency message, this loop is continued until 
the retry counter has reached zero. Once it is determined in step 
206 that the retry sequence has been exhausted without a 
successful acknowledgment back from the system, the routine 
moves to step 208. In step 208, if an alternate emergency mode 

1 5 operation has been enabled (i.e. the present invention), the radio 
controller 126 will switch radio 100 to a second operating mode 
such as another conventional system or a new trunked 
communication system. In the foregoing discussion we will 
assume that in step 208 radio 100 is switched to a new trunked 

20 communication system. This switch to a new operating mode is 
accomplished by controller 126 which switches ail of the radio 
operating characteristics such as transmitter 108 and receiver 
114 operating frequencies, communication protocols, and other 
radio operating characteristics and features. 

25 If in step 208 a second emergency operating mode was not 

enabled, controller 126 informs the radio user of the failed 
emergency communications transmission in step 212, and the 
routine is exited in step 214. But if in step 208 the alternate 
emergency mode had been previously enabled, radio 100 will 

30 automatically switch to the second mode of operation. In step 
210, radio 100 reconfigures itself in order to operate in the new 
trunked operating mode prior to retransmitting the emergency 
message in the new mode. Also in step 210, radio 100 would 
start looking from a list of possible trunked control channels that it 

35 is allowed to operate in to see if it capable of locating an active 
control channel which would indicate radio 100 was "in range" of 
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a trunked communication system. If an active control channel Is 
located, the routine would begin transmitting an emergency 
Information signal in step 200 and the sequence previously 
discussed would be duplicated. The number of new operating 
5 modes which radio 100 could attempt an automatic emergency 
transmission without any further user intervention could be 
endless. Practically, the number of systems would be limited to 
the number of systems which radio 100 could access (i.e. in 
range). 

1 0 In FIG. 3 radio 1 00 is shown in range of two different 

systems, a first system 302 and a second system 304. Each of the 
two systems can be any one of a number of different 
communications systems such as trunked radio communication 
systems, conventional radio communication systems, cellular 

1 5 systems, and other related communication systems. Assuming 
that radio 100 is presently operating in the first system 302, and 
radio 100 initiates an emergency communication transmission, it 
will send the emergency information signal to base station 306 
where it will be received and an acknowledgment signal will be 

20 sent back to radio 1 00. With the present invention, if radio 1 00 
after a predetermined number of attempts at trying to get an 
acknowledgment back from base 306 is unsuccessful, radio 100 
will automatically switch modes of operation without user 
intervention, and begin transmitting to control channel 308 in the 

25 second system 304 which in this case is a trunked radio system. 
The second system 304 could be a different type of 
communication system altogether than the first system 302, such 
as a trunked radio communication system as in this particular 
example. In this particular case, radio 1 00 would be 

30 communicating over the system control channel 308 to the system 
central controller 31 2. If the central controller 31 2 successfully 
receives the emergency information signal, it will transmit an 
acknowledgment signal back to radio 100 via control channel 
308. If the emergency information signal is not successfully 

35 received by central controller 31 2 after a number of attempts by 
radio 100 at trying to reach controller 312, radio 100 could abort 
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trying to send the emergency signal or attempt to communicate 
with a new system. Radio controller 126 could be programmed 
with all types of combinations as to the number of systems to 
attempt, the number of emergency transmissions to attempt per 
5 system, etc. 

In summary, the present invention allows a* radio user the 
capability of automatically in an emergency situation to achieve 
successful communications by attempting to reach different 
communication systems 302 and 304. All prior art systems fail to 

1 0 automatically place a radio 100 into different operating modes 
(Le. different types of systems) in order to retransmit a life 
threatening emergency transmission without any further user 
intervention, when all attempts at reaching one particular system ' 
have failed. Radio 100 can attempt to transmit to any number of 

1 5 radio communication systems that radio 100 may be in range of. 
This is a particular good feature in metropolitan areas where 
there are overlapping systems in which a radio user can attempt 
communications with different systems. Although the present 
invention has been shown specifically in operation between a 

20 conventional and trunked radio communication systems, the 
types of different communication systems which radio 100 can 
also operate in can include cellular systems, and other types of 
radio communication systems. 
What is claimed is: 
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Claims 

1. A radio communication device having emergency 
communications capabilities, comprising: 

means for generating an emergency information signal in a 
5 first operating mode; 

transmitter means for transmitting the emergency 
information signal in the first operating mode; 

detection means for determining if the emergency 
information signal was unsuccessfully transmitted in the first 
10 operating mode; and 

controller means responsive to the detection means for 
automatically initiating an emergency communication attempt in a 
second operating mode when the emergency information signal ' 
is determined to have been unsuccessfully transmitted in the first 
1 5 operating mode. 

2. The radio communications device of claim 1 , wherein 
one of the first and second operating modes is compatible with a 
conventional radio communications system, and the other of the 

20 first and second operating modes is compatible with a trunked 
radio communication system. 

3. The radio communications device of claim 1 , wherein 
the first operating mode is compatible with a first trunked radio 

25 communication system and the second operating mode is 

compatible with a second trunked radio communication system. 

4. The radio communications device of claim 1 , wherein 
the first operating mode is compatible with a first conventional 

30 radio communications system and the second operating mode is 
compatible with a second conventional radio communications 
system. 
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5. A radio communication device having emergency 
communications capabilities, comprising: 

means for generating an emergency information signal 
compatible with a first communication system; 
5 transmitter means for transmitting the emergency 

information signal in the first communication system; 

detection means for determining if the emergency 
information signal was unsuccessfully transmitted in the first 
communication system; and 
1 0 controller means responsive to the detection means for 

automatically initiating an emergency communication attempt in a 
second communication system when the emergency information 
signal is determined to have been unsuccessfully transmitted in 
the first communication system after attempting to transmit the 
1 5 emergency information signal a predetermined number of times 
in the first communication system. 

6. The radio communications device of claim 5, wherein 
the emergency communication attempt in the second operating 

20 mode is not attempted until the radio communications device first 
determines that the radio communications device is in range of 
the second communication system. 
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7. A method of providing improved radio emergency 
communications, comprising the steps of: 

(a) attempting an emergency communications in a first 
operating mode; 

5 (b) determining if the emergency communications in the 

first operating mode was unsuccessful; and 

(c) automatically attempting an emergency 
communications in a second operating mode if the emergency 
communications in the first operating mode was not successful. 

10 

8. The method of claim 7, wherein one of the first and 
second operating modes is compatible with a conventional radio 
communications system, and the other of the first and second 
operating modes is compatible with a trunked radio 

1 5 communication system. 

9. The method of claim 7, wherein the first operating mode 
is compatible with a first trunked radio communication system and 
the second operating mode is compatible with a second trunked 

20 radio communication system. 

10. The method of claim 7, wherein the first operating 
mode is compatible with a first conventional radio 
communications system and the second operating mode is 

25 compatible with a second conventional radio communications 
system. 
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